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ACCESSION NUMBER: 2007:542355 CAPLUS 

DOCUMENT NUMBER: 147:157119 

TITLE: Targeting antioxidants to mitochondria: a potential 

new therapeutic strategy for cardiovascular diseases 
AUTHOR (S) : Victor, V. M. ; Rocha, M. 

CORPORATE SOURCE : Centro Nacional de Investigaciones Cardiovasculares 

(CNIC) , Madrid, 28029, Spain 
SOURCE: Current Pharmaceutical Design (2007), 13(8), 845-863 

CODEN: CPDEFP; ISSN: 1381-6128 
PUBLISHER: Bentham Science Publishers Ltd. 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review. Mitochondria produce large amts . of free radicals and play an 
important role in the life and death of a cell. Thus, mitochondrial 
oxidative damage and dysfunction contribute to a number of cell pathologies 
that manifest themselves through a range of conditions including 
ischemia-reperfusion injury, sepsis, diabetes, atherosclerosis and, 
consequently, cardiovascular diseases (CVD) . In fact, endothelial 
dysfunction, characterized by a loss of nitric oxide (NO) bioactivity, 
occurs early on in the development of atherosclerosis, and dets . future 
vascular complications. Although the mol . mechanisms responsible for 
mitochondria-mediated disease processes are not yet clear, oxidative 
stress seems to play an important role. This review considers the process 
of CVD from a mitochondrial perspective. Accordingly, strategies, for the 
targeted delivery of antioxidants to mitochondria are being developed. ' In 
this review', we will provide a summary of the following areas: the 
cellular metabolism of reactive oxygen species (ROS) and its role in 
pathophysiol. processes such as CVD; currently available antioxidants and 
possible reasons for their efficacy and inefficacy in ameliorating 
oxidative stress -mediated diseases; recent developments in 

mitochondrially-targeted antioxidants that concentrate on the matrix-facing 
surface of the inner mitochondrial membrane and therefore protect against 
mitochondrial oxidative damage, and their therapeutic potential for future 
treatment of CVDs . More pre-clin. and clin. studies, however, are 
necessary in order to evaluate the effectiveness and toxicity of 
mitochondrially-targeted antioxidants. 
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AB The invention discloses compds . containing single amino acids, peptides c 
their derivs. which are are selectively delivered to the mitochondria of 
cell. These compds. exhibit antioxidant activity thereby reducing 
reactive oxygen species in cells and are useful for inhibiting oxidative 
stress -induced cell injury or death both in vivo and ex vivo. Thus, 
N-acetyl-L-cysteine choline ester was prepared and shown to minimize the 
depolarization of mitochondrial membrane potential induced by oxidative 
stress . 
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AB The present invention relates to an S-nitrosated mitochondria -targeted 

thiol -based antioxidant prodrug and uses therefore for the prevention or 
treatment of diseases or conditions associated with mitochondrial dysfunction 
resulting from changes in the mitochondrial redox environment. When 
activated, prodrug of the present invention can specifically provide a 



IT 
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CN 



NO* donor and a thiol -based antioxidant to mitochondria thereby- 
decreasing the degree of mitochondrial dysfunction. Thus, a 
mitochondria-targeted NO . donor, S-nitroso-2-mercaptopropylglycine 
(SNO-MPG) , obtained by S-nitrosation of 2-mercaptopropylglycine, protected 
cardiomyocytes from ischemia-reperfusion injury in a dose -dependent 
manner, with the higher dose being more effective than ischemic 
preconditioning (IPC) . 
853177-82-9 

RL: RCT (Reactant) / RACT (Reactant or reagent) 

(S-nitrosated mitochondria-targeted thiol antioxidant prodrugs for 
attenuating mitochondria-mediated cell injury as nitric oxide donors) 

853177-82-9 CAPLUS 

Ethanaminium, 2- [ (2R) -2- (acetylamino) -3 -mercapto-l-oxopropoxy] -N,N,N- 
trimethyl- (9CI) (CA INDEX NAME) 
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OTHER SOURCE(S): CASREACT 143:26888; MARPAT 143:26888 

AB The invention discloses compds . containing single amino acids, peptides or 
their derivs . which have the potential to express antioxidant activity 
capable of reducing reactive oxygen species in cells. Compds. 
R-0-Z-N+Q1Q2Q3 [R is an amino acid or a peptide comprising two or more 
amino acids (or their derivs.) which have antioxidant activity; 2 is a 
linker mol . containing 1-20 atoms in a direct chain; Ql, Q2 and Q3 are 
independently aliphatic C1-C5 hydrocarbons; or Q2 is optional or Q2 and Q3 
together form an aliphatic N-heterocycle] and related cyclic compds. containing 
N+Q1Q2 and having R-O-Z- as substituent. These compds. may be used to 
inhibit oxidative stress-induced cell injury or death both in vivo and ex 
vivo. Thus, N-acetyl-L-cysteine choline ester was prepared and shown to 
prevent the depolarization of membrane potential in isolated heart 
mitochondria induced by rotenone- and tert-Bu hydroperoxide -induced 
oxidative stress. 

IT 853015-41-5P 853015-46-0P 853015-49-3P 
853015-50-6P 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use) ; BIOL (Biological study) ; PREP (Preparation) ; USES 
(Uses) 

(preparation of compds. for delivering amino acids or peptides with 
antioxidant activity into mitochondria) 
RN 853015-41-5 CAPLUS 

CN Glycine, L-y-glutamyl-L-cysteinyl - , 3- [2- (trimethylammonio) ethyl] 
ester,, chloride (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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CN Ethanaminium, 2- [ (2R) -2- (acetylamino) -3 -mercapto-l-oxopropoxy] -N,N,N- 
trimethyl-, chloride (1:1) (CA INDEX NAME) 

Absolute stereochemistry. 
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CN Glycine, L-y-glutamyl-L-cysteinyl-, 3- [2 - (trimethylammonio) ethyl] 



